A newly developed radioimmunoassay was used to measure the concentration of vancomycin in 137 specimens of serum from patients being treated with this antibiotic. Of were placed on the agar. Twenty microliters of the patient's serum, arbitrary control sera with two concentrations of vancomycin (42 and 3 Ag/ml), and vancomycin standards were pipetted onto individual disks. Vancomycin standards were prepared in a large single lot by repetitive twofold dilutions of a solution containing 2,000 mg of vancomycin per ml with serum from a volunteer and contained 4, 8, 16, and 32 ,tg of vancomycin per ml. Study specimens, standards, and controls were stored at -70°C until assay.
There has recently been a renewal of interest in using vancomycin in the treatment of staphylococcal infection (3, 5) . The increased usage of this drug is probably related to the apparent increased frequency of isolation of antibiotic-resistant strains of Staphylococcus aureus from hospitalized patients in the United States (4, 6, 7 157, 1977) . We have evaluated a newly developed radioimmunoassay (RIA) procedure and have compared it with a microbiological assay (MA) for the measurement of vancomycin serum concentrations. The results are summarized in this report.
MATERIALS AND METHODS
MA. The MA utilized in our studies is a modification of the method described by Sabath et al. (8) . Heart infusion agar (Difco Laboratories, Detroit, Mich.) was adjusted to pH 5.5 with 1 N hydrochloric acid (to inactivate aminoglycoside antibiotics). Tubes of agar were melted, inoculated with 0. 5 
RESULTS
There was excellent correlation between repeated assays of the same unknown sample by either MA or RIA. The correlation coefficient between two repeated assays of the same sample by RIA was 0.98, and that by MA was 0.99. Both values are highly significantly different from 0 (P <« 0.01).
RIA was used to measure the concentration of vancomycin in the standard solutions used for MA. The correlation coefficients between individual RIA results (RIAa and RIAb) and the assumed concentrations of vancomycin in the standard solutions are 1.00 and 0.96, respectively. The correlation coefficient between the average of the two RIA results and the assumed concentration of the standards is 0.99. All three correlation coefficients are highly significantly different from 0 (P < 0.01).
The expected concentrations of the standard vancomycin solutions utilized for MA were consistently lower than the actual concentrations measured by RIA. On the average, the measured concentrations determined by RIA are higher (P < 0.05) than the corresponding expected concentrations (with a mean difference of 1.68 ± 0.73 ,ug/ml). The difference was greater for the standards containing higher concentrations (16 and 32 ,ug/ml) of vancomycin (r = 0.65; P < 0.01). Therefore, percent difference should be a better estimate of the bias. The average percent difference (expressed as a percentage of the assumed value) is 9.01 + 3.64, which is significantly higher than 0 (P < 0.05). The regression coefficient of the assumed concentration of vancomycin in the standard solutions on the average RIA result for the standards is 0.83 ± 0.04, which is significantly less than 1 (P < 0.01). This also illustrates that the standard concentrations are somewhat higher than expected when actually measured by RIA.
The correlation coefficients between the two repetitive measures or the average measure of the 84 samples analyzed by RIA The distribution of percent deviation of MA results from RIA results for the 84 samples assayed by both methods is skewed toward the negative side as expected (Fig. 2) . The mean percent deviation, estimated by the medium of the distribution, is -3.7%. The 95% confidence range of percent deviation (estimated by the 2.5th percentile and the 97.5th percentile) is -14.9 to 5.0%. Therefore, 95% of the time, the concentration of vancomycin determined by MA will be within -15 and 5% of the corresponding RIA result. DISCUSSION The results of these studies indicate that there is an extremely high correlation between duplicate determinations of serum vancomycin concentrations regardless of whether RIA or MA is used. Because more than 95% of the variability Our studies also suggest that the two assay procedures yield essentially identical results. This is supported by the perfect or nearly perfect correlations between individual or average results obtained by the two assay procedures (Table 1) and by the close clustering of points along a 450 line ( Table 2 and Fig. 1) values, the distribution of the percent deviation (MA-RIA) is skewed slightly to the left. It seems likely that the higher results obtained with RIA may reflect a reduction in the activity of vancomycin which is known to occur as the pH is lowered (9) .
Whereas MA is a useful technique for measuring concentrations of serum vancomycin, it has certain disadvantages. Although aminoglycosides or beta-lactam antibiotics which would interfere with MA may be easily inactivated, there are some other antimicrobial agents (e.g., chloramphenicol and trimethoprim-sulfamethoxazole) which are difficult to eliminate. MA is also considerably slower than RIA. Moreover, unknown antimicrobial agents in the serum of patients receiving vancomycin may yield false results with MA, but this would not be expected to occur with RIA. 
